Abstract-In this paper, we investigate exact solutions of time-fractional KdV equations by using generalized Kudryashov method (GKM). The time-fractional KdV equations can be reduced to nonlinear ordinary differential equation by transformation. Subsequently, GKM has been performed to obtain exact solutions of time-fractional KdV equations and we attain some new solutions such as soliton solutions and hyperbolic function solutions. Furthermore, we note that this method is a generalized form of classical Kudryashov Method.
equation method [8] , [9] , a multiple extended trial equation method [10] and the modified kudryashov method [11] , [12] .
The generalized fractional KdV equation is given as following ( ) ( (1) convert into the classical mKdV equation [13] .
Our purpose in this study is to present the exact solutions of time-fractional KdV equations [3] . In Chapter 2, we introduce the explanation of recommended method. In Chapter 3, as implementations, we find exact solutions of nonlinear time-fractional KdV equation [14] [15] [16] [17] [18] ( ) And time-fractional mKdV equation [13] ( )
where α is a parameter describing the order of the fractional derivative.
II. THE GENERALIZED KUDRYASHOV METHOD
Recently, some authors have investigated Kudryashov method [19] [20] [21] . But, in this work, we try to constitute generalized form of Kudryashov method.
We consider the following nonlinear partial differential equation with fractional order for a function u of two real variables, space x and time t :
( )
The basic phases of the generalized Kudryashov method is explained as follows:
Step 1. First of all, we must get the travelling wave 
where the prime indicates differentiation with respect to . η Step 2. Suggest that the exact solutions of (4) can be written as following form:
where Q is 1 1 e η ± . We note that the function Q is solution of equation given as following [19] 2 .
Taking into consideration (5), we obtain ) . ,
.
Step 3. Under the terms of proposed method, we suppose that the solution of (4) can be explained in the form of following:
To calculate the values M and N in (9) that is the pole order for the general solution of (4), we progress conformably as in the classical Kudryashov method on balancing the highest order nonlinear terms in (4) and we can determine a formula of M and N . We can receive some values of M and N .
Step 4. Replacing (5) into (4) provides a polynomial ( )
Establishing the coefficients of ( ) R Ω to zero, we acquire a system of algebraic equations. Solving this system, we can describe λ and the variable coefficients of . In this way, we attain the exact solutions to (4).
III. APPLICATIONS TO THE TIME-FRACTIONAL KDV EQUATIONS
In this chapter, we seek the exact solutions of nonlinear time-fractional KdV equation and time-fractional mKdV equation by using generalized Kudryashov Method.
Example 1: We handle the travelling wave solutions of (2) 
Putting (7) and (10) into (12) and balancing the highest order nonlinear terms of u′′ and 2 u in (12), then the following formula is procured
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2 .
In attempt to obtain the exact solution of (2), if we take
and embed (17) into (14), we obtain the following solution of 
Using several simple transformations to this solution, we get new exact solutions to (2), (
1 , t a n h , 3 We take the travelling wave solutions of (3) and we implement the transformation ( ) ( ) where k and λ are constants.
Then, integrating this equation with respect to η and embedding the integration constant to zero, we obtain, 
Putting (7) and (10) into (21) and balancing the highest order nonlinear terms of u′′ and 3 u in (21) , then the following formula is procured 
When we substitute (26) into (23), we get the following solution of (3) ( ) 
Using several simple transformations to this solution, we procure new exact solution to (3), 
If we put (30) into (23), we obtain the following solution of (3) ( ) 
Applying several simple transformations to this solution, we gain new exact solution to (3), 
When we replace (34) into (23), we obtain the following solution of (3) 
Fulfilling several simple transformations to this solution, we get new exact solution to (3), ( )
( , ) tan 
Case 4:
If we embed (38) into (23), we find the following solution of (3) 
Implementing several simple transformations to this solution, we procure new exact solution to (3), ( 
If we put (42) into (23), we gain the following solution of (3) 
Fulfilling several simple transformations to this solution, we attain new exact solution to (3), ( )
1 tanh , , tanh
1 coth , , coth
where ( ) We plot solution (19) of (2) in Fig. 1-2 and solutions (28), (36), (40) and (44) of (3) in Fig. 3-6 , which shows the dynamics of solutions with suitable parametric choices.
Remark. The solutions of (2) and (3) were found by using generalized Kudryashov method, have been checked by means of Mathematica Release 9. To our knowledge, these solutions of (2) and (3) that we obtained in this paper, are new and are not shown in the previous literature.
IV. CONCLUSIONS
The Kudryashov method facilitates us in the obvious manner to produce solitary wave solutions for a broad classification of nonlinear partial differential equations. Previously, many scientists have considered Kudryashov method. But, in this paper, we try to establish generalized form of Kudryashov method. This type of method will be newly submitted to literature to construct exact solutions of nonlinear fractional differential equations.
According to these data, we can deduce that GKM plays a crucial role to reach analytical solutions of nonlinear fractional differential equations. Additionally, we note that this method is highly influential and confidential in terms of inventing new solutions such as soliton and hyperbolic function solutions. We believe that the proposed method can also be applied to other nonlinear fractional differential equations.
